Abstract. This article presents data concerning the validity evidence of a test of word reading (TLP -Teste de Leitura de Palavras) that assesses single-word reading accuracy in Portuguese students from Grades 1 to 4. The test is composed of four vertically scaled forms, one for each grade, allowing for the evaluation of students' word reading progression. In the internal structure-related evidence validity study, administration of the TLP to 905 Portuguese elementary students confirmed its one-dimensional structure. In the evidence based on the relationship with other variables' study, 280 Portuguese elementary students were assessed with each TLP test form and criterion measures (reading tests, digit span, and vocabulary measures). Significant correlations were observed between results from the TLP test forms, reading instruments, short-term memory, and vocabulary measures. These results revealed adequate evidence based on internal structure and evidence based on the relationship to other variables of the TLP for the assessment of word reading accuracy in Portuguese elementary students.
Automatic word recognition is an essential skill in reading development (Compton et al., 2005 ) and a significant predictor of reading acquisition (Verhoeven & van Leeuwe, 2009) . Deficits in word reading skills have been observed in students with reading disabilities (Compton & Carlisle, 1994; Perfetti, 1985) . Children having deficits in accurate word reading are likely to read slowly and dysfluently, leaving fewer cognitive resources available for comprehension. Several studies report moderate to high correlations between word reading and oral reading fluency (Adlof, Catts, & Little, 2006; Meisinger, Bloom, & Hynd, 2010; Speece & Ritchey, 2005; Speece et al., 2010) , as well as moderate correlations between word reading and reading comprehension (Best, Floyd, & McNamara, 2008; Ouellette, 2006; Ricketts, Nation, & Bishop, 2007) . Therefore, the validation of a word reading test is justified by its relative importance for students in the early grades (Adlof et al., 2006) .
Individual differences in word reading might be partially associated with differences in short-term memory (STM) and vocabulary knowledge. Swanson and Berninger (1995) found that STM is more important than working memory (WM) in predicting word reading, whereas WM is more related to reading comprehension. In addition, moderate correlations have been found between STM and word reading (Swanson & Howell, 2001) . Research has also provided substantial evidence for a low to moderate association between vocabulary and word reading (Ouellette, 2006; Ricketts et al., 2007) . According to Kirby, Desrochers, Roth, and Lai (2008) , increased vocabulary ''allows children to recognize words they are sounding out (e.g., by mapping letter-strings onto units in the orthographic and phonological lexicons)'' (p. 104) and thus facilitates word reading.
Sim-Sim and Viana (2007) conducted a systematic review of reading tests in Portugal, and concluded that the existing reading tests lacked appropriate validation procedures and standardized norms, and they omitted information about the characterization of the participants used in their development. This review had a large impact on the Portuguese scientific community and has led to increased efforts to develop new reading tests that assess: (a) reading comprehension (e.g., TCL; Teste de Compreensão da Leitura; Cadime et al., 2013; Cadime, Ribeiro, Viana, Santos, & Prieto, 2014) ; (b) oral reading fluency (e.g., TAFPL, Teste de Avaliação da Fluência e da Precisão da Leitura ''O Rei;' ' Carvalho, 2010) ; and (c) word reading (e.g., ALEPE, Avaliação da Leitura em Português Europeu; Sucena & Castro, 2012; PRP, Prova de Reconhecimento de Palavras; . The word reading subtest of the ALEPE includes different lists for different grades. Therefore, the results of the different forms cannot be directly compared. In the PRP, the same items are used in the Grades 1-4 and ceiling effects after third grade were observed.
The test of word reading (TLP, Teste de Leitura de Palavras, ) is an original instrument designed to assess word reading accuracy, consisting of four forms (TLP-1, TLP-2, TLP-3, and TLP-4) developed for Portuguese elementary students of Grades 1-4, respectively. Each test form consists of 30 words selected from an initial pool of items that comprised 142 words which varied in terms of frequency (75 high-frequency and 67 lowfrequency words), regularity (100 regular and 42 irregular words), and length (72 short and 70 long words -more than two syllables). The difference in the number of words in each category reflects the psycholinguistic characteristics of the Portuguese European language. The item selection for each test form used the one-parameter Rasch model and considered the appropriateness, in terms of difficulty, of each word to assess word reading ability of students from a particular school grade. To ensure the comparability of the results between different forms of the test, the four forms were vertically linked using common-item nonequivalent groups' design (Kolen & Brennan, 2010) .
The goal of the present study was to collect evidence of validity of the test forms of the TLP based on internal structure and based on the relationship with other variables (American Educational Research Association, American Psychological Association, & National Council on Measurement in Education, 2014; Kane, 2013) . The first aim of this study was to provide evidence about the hypothesized one-dimensional factor structure of the TLP. This hypothesis is based on previous studies with tests that measure word reading. Athayde, Giacomoni, Zanon, and Stein (2014) found a one-dimensional structure in the study of the internal structure of the word reading subtest of the School Achievement Test. Viana and colleagues (2013) found some evidence of a one factor structure for the PRP, although the goodness-of-fit indices provided mixed results. Evidence concerning the unidimensionality of each test form of the TLP was obtained during its development using the principal component analysis of the linearized Rasch residuals (PCAR) .
The second aim of this study was to provide validity evidence based on relationship to other variables that research has related to word reading. The external measures assess word reading, oral reading fluency, reading comprehension, vocabulary, and STM. High correlations were expected between the scores of the test forms of the TLP and other measure that assesses word reading. Based on previous studies (Adlof et al., 2006; Best et al., 2008; Ouellette, 2006; Speece et al., 2010; Swanson & Berninger, 1995) , we expected: (a) high to moderate correlations with the oral reading fluency measure; (b) moderate correlations with the reading comprehension measure; and (c) low to moderate correlations with both vocabulary and STM tasks.
Finally, teacher evaluations of students' reading skills were also used as external criteria. Research shows that teachers' judgments and reading performance are significantly and moderately correlated (Begeny, Krouse, Brown, & Mann, 2011) . A similar magnitude of correlation is expected in this study.
Materials and Methods

Participants and Procedures
Data were gathered from two separate samples. Data from sample 1 were used in the internal structure-related evidence analyses and data from sample 2 were used in the analyses of evidence based on the relationship with other variables. The first sample (n = 905) consisted of 206 children in Grade 1 (52.8% male), 229 children in Grade 2 (52.8% male), 235 children in Grade 3 (58.8% male), and 235 in Grade 4 (46.4% male). Students attended Portuguese private (18.1%) and public schools (81.9%) from the northern and center regions of Portugal. In 2014, national data indicated that approximately 11.7% of elementary students attended private schools. Participants attended schools from different locales: urban (18.1%), suburban (35.6%), subrural (20.3%), and rural locations (21.1%). The second sample (n = 280) consisted of 62 first-graders (58.1% male), 66 second-graders (48.5% male), 68 third-graders (58.8% male) and 84 fourth-graders (50% male) from six urban public schools of the north of Portugal. Participants from the two samples were aged between 6 and 11 years (mean = 8.01, SD = 1.23), and were all native Portuguese speakers.
Data collection was authorized by the Portuguese Education Ministry, school boards, and parents or legal tutors. All measures were administered by trained psychologists between May and June of 2012 (sample 1) and May and June of 2013 (sample 2). The TLP was administered to all participants, whereas the remaining measures were administered only to the students in sample 2.
Measures
The TLP assesses word reading accuracy and is composed of four vertically equated test forms. Each test form consists of 30 words. The frequency, regularity, and length of the words in each form is as follows: (a) TLP-1 -17 high-frequency and 13 low-frequency words; 21 regular and 9 irregular words; 17 short and 13 long words; (b) TLP-2 -five high-frequency and 25 low-frequency words; 22 regular and eight irregular words; 13 short and 17 long words; (c) TLP-3 -3 high-frequency and 27 low-frequency words; 14 regular and 16 irregular words; 11 short and 19 long words; (d) TLP-4 -2 highfrequency and 28 low-frequency words; 17 regular and 13 irregular words; 17 short and 13 long words. The number of low/high frequency, regular/irregular, and short/long words is not the same among the four test forms. This reflects the adopted criterion (i.e., item difficulty) in the development of the test forms, regardless of the psycholinguistic characteristics of words. The TLP is administered individually using a digital format. Children are instructed to read aloud the words that appear on the computer screen. There are no time limits for the presentation of each word or for the total time to perform the test. One point is awarded for each word read aloud accurately, and zero points are awarded for errors (omissions, substitutions, additions, or no response). The TLP has satisfactory reliability coefficients: the Person Separation Reliability (PSR), the Item Separation Reliability (ISR), and the The PRP ) is a criterion-referenced test to assess silent word reading in students from Grade 1 to 4 that can be administered individually or in groups. For students in Grades 1 and 2, the PRP has a time limit of 4 min, and for third-and fourth-graders, the time limit is 2 min. The PRP consists of 40 multiple-choice items, each of which is composed of one image, that represents a regular word (e.g., banana [banana]), and four written words, three of which are orthographic neighbors of the target-word (e.g., badana, bacana, baiana). Students have to choose the word that corresponds to the image and make a mark on it. One point is awarded for each correct response, and the total score can vary from 0 to 40 points. Cronbach's alphas for the PRP ranged between .96 and .98, test-retest reliability coefficients ranged between .76 and .88, and correlations with external criteria ranged between .36 and .62.
The TAFPL (Carvalho, 2010) assesses accuracy and oral reading fluency (ORF) in students from second to sixth grades. It consists of a narrative text with 281 words that children are instructed to read aloud. The time limit for the TAFPL is 3 min. Test-retest reliability coefficients ranged between .68 and .94 and correlations with external criteria ranged between .24 and .84.
The TCL (Cadime et al., 2013 ) is a normreferenced test that assesses four components of reading comprehension (literal comprehension, inferential comprehension, reorganization, and critical comprehension) in students from second to fourth grades. The TCL includes three forms (one for each grade): TCL-2, TCL-3, and TCL-4. Each test form has 30 items. The text, which is identical across the three test forms, consists of poems, as well as narrative, informative, and instructional sequences. Items are multiple-choice with four options, only one of which is correct for each item. The reliability coefficients were . The Vocabulary subtest of the WISC-III -Wechsler Intelligence Scale for Children (Wechsler, 2003) was administered and scored according to the standardized instructions from the WISC-III manual. Children have to define a list of concepts or words. Reliability coefficients for the Portuguese Vocabulary subtest, calculated using the split-half method and corrected with the SpearmanBrown formula, ranged between .69 and .89.
The Digit Span subtest of the WISC-III -Wechsler Intelligence Scale for Children (Wechsler, 2003) was administered according to the standardized instructions for the forward digit presentation. Reliability coefficients for the Portuguese Digit Span subtest, calculated using the split-half method and corrected with the SpearmanBrown formula, ranged between .71 and .90.
The teacher evaluations of students' reading skills were assessed by asking them to rate decoding and reading comprehension skills for each of their students using a scale ranging from 1 (= poor) to 5 (= excellent).
Statistical Analyses
Confirmatory factor analysis (CFA) was conducted to investigate the hypothesized unidimensionality of the TLP, using the WLSMV estimator. According to Muthén, Du Toit, and Spisic (1997) (Browne & Cudeck, 1993) ; the Comparative Fit Index (CFI) and the Tucker-Lewis Index (TLI), for which values higher than 0.95 are considered to indicate a good fit (Hu & Bentler, 1999) ; and the Weighted Root Mean Square Residual (WRMR), for which values lower than 1.00 are considered to indicate good model fit (Yu, 2002) . The analyses were performed using Mplus software version 6.1 (Muthén & Muthén, 2010) .
Statistical analyses for the examination of the validity evidence based on the relationship to other variables were performed using IBM Ò Statistical Package for the Social Sciences Ò , version 20. The test scores of TLP-1, TLP-2, TLP-3, and TLP-4 were correlated with the results from the PRP, TCL, TAFPL, and Vocabulary and Digit Span subtests, as well as with the teachers' ratings. Correlations exceeding .10, .30, and .70 were considered low, moderate, and high, respectively. Age-related differences between correlations were tested according to Preacher's (2002) suggestion to convert each correlation coefficient in a z-score using Fisher's r-to-z transformation. Then, the z-scores were compared using the formula 2.8.5 from Cohen and Cohen (1983) .
Results
Evidence Based on Internal Structure Table 1 presents data concerning goodness-of-fit statistics for the TLP. Chi-square values were statistically significant, except for the TLP-4. This test is sensitive to sample size and its interpretation should consider the degrees of freedom for the test (Byrne, 2012) .
In the four forms of the TLP, CFI, and TLI values were higher than the minimum criterion of 0.95 and the RMSEA was lower than .05. Concerning the WRMR, values were lower than 1.00 for all TLP forms, except for TLP-2. However, the remaining fit indicators for the TLP-2 were good, such that this WRMR value alone is not sufficient to indicate bad model fit. Items' loadings varied between .418 and .895 in the TLP-1, .333 and .925 in the TLP-2, .170 and .884 in the TLP-3, and .069 and .856 in the TLP-4. All items are statistically significant indicators of the latent factor, excepting one item from the TLP-3 with the minimum item loading value of .170 and one item from the TLP-4 with the minimum item loading value of .069. Considering the overall pattern of fit statistics, all of the TLP forms showed satisfactory model fit, thereby supporting the hypothesis of a unidimensional structure.
Evidence Based on the Relationship to Other Variables
Correlations between the four forms of the TLP and the PRP, TCL, and TAFLP were positive and moderate, ranging from .31 to .59 (Table 2) . Correlations between the TLP and the PRP were positive and statistically significant. Correlation differences were statistically significant only between Grade 1 and 4 (z = 2.087, p = .037), indicating a smaller correlation between the TLP and the PRP in fourth grade. In Grades 2-4 the positive correlations between the TLP and the TAFPL were also statistically significant, and the values were similar in the three grades. The correlations with the TCL were also statistically significant and moderate in the three grades. Correlations with Vocabulary and Digit Span tasks were also statistically significant, except in Grade 1. The correlations between TLP results and teacher evaluations of decoding and reading comprehension were also positive and statistically significant. Regarding the correlations between the decoding teachers' rating and TLP, the coefficients were higher in Grade 1 than in Grade 2 (z = 2.624, p = .009) and Grade 3 (z = 2.559, p = .01). The correlations between the reading comprehension teachers' evaluation and TLP were higher in Grade 1 than in Grade 2 (z = 2.965, p = .003) and Grade 3 (z = 2.451, p = .014). No significant differences in correlations between decoding and reading comprehension teachers' evaluation and the TLP scores in Grade 1 and Grade 4 were found.
Discussion
This study presents validity evidence based on internal structure and evidence based on the relationship to other variables for the four forms of the TLP. Considering the overall pattern of fit statistics from the CFA, all the TLP forms showed satisfactory model fit, supporting the hypothesis of a unidimensional structure. This result represents an important contribution to the research on the factor structure of word reading tests, which has been limited. However, the small number of previous studies (Athayde et al., 2014; Viana et al., 2013) also suggests that replication studies are needed to confirm the data presented in this study. The correlation coefficients between results from the TLP and the PRP were significant yet moderate. A higher association between these instruments was expected, as both tests measure word reading skills. However, the TLP involves reading words aloud and is not time limited, whereas the PRP involves silent word reading and matching an image to its correct name within a time limit. In addition, in the PRP, it is not possible to assess correct pronunciation of words. Furthermore, the TLP includes words that are both regular and irregular, whereas the PRP only includes regular ones. The reduced magnitude of correlations from first to fourth grade observed in the current study may also be explained by ceiling effects on the PRP (Viana & Ribeiro, 2010) .
Correlations between the TLP and TCL were positive, of moderate magnitude, and statistically significant, consistent with previous research. Best, Floyd, and McNamara (2008) examined the influence of word reading on thirdgraders' reading comprehension. Correlations between three comprehension measures for narrative tests were significantly and moderately correlated with word reading (r = .47; r = .46; r = .48). Comparable correlations between visual word reading and reading comprehension (r = .597) were reported in a sample of fourth-grade students by Ouellette (2006) , and in a sample of 8-and 9-year-old children (Ricketts et al., 2007) . The magnitude of correlations in this study was higher for words with inconsistent spelling-sound correspondences (r = .52) and smaller for regular words (r = .34). This correlation magnitude was expected since word reading is a necessary, but not sufficient, component of reading comprehension, according to the Simple View of Reading (Hoover & Gough, 1990) . In this model, reading comprehension is the product (and not the sum) of two components: word reading and oral language comprehension.
In this study, statistical significant correlations were found between ORF and word reading. Context reading fluency considerably relies on context-free word reading but it also depends on other processes emerging from the context (Jenkins, Fuchs, van den Broek, Espin, & Deno, 2003) . This would explain why correlations between the two variables found in this study and others are moderate (Speece & Ritchey, 2005; Speece et al., 2010) .
Correlations between the TLP and teachers' ratings varied from moderate to high for word reading and reading comprehension, consistent with previous research. Hoge and Coladarci (1989) reviewed studies that related teacher evaluations and students' achievement, and found that the median correlations were overall moderate in magnitude (r = .66) and varied from .28 to .92. Similar results were obtained in a more recent study, in which correlation coefficients between teachers' assessment and students' reading performance ranged between .43 and .58 (Begeny et al., 2011) . Despite the measure and the procedures used by the teachers in their assessments may be somehow different than those used by researchers' measures (Begeny et al., 2011) , teachers' assessment could be seen as valid tests of student academic performance (Gerber & Semmel, 1984) .
According to models of skilled word reading (e.g., Coltheart, 2005) , vocabulary knowledge is central to efficient visual word reading (Nation & Snowling, 1998) . In a sample of fourth-grade students, Ouellette (2006) reported a correlation of .298 between depth of vocabulary knowledge and word reading. Moderate correlations between vocabulary and both regular (r = .34) and irregular words (r = .58) were observed by Ricketts and colleagues (2007) . Correlations of the TLP with vocabulary in the present study were also positive in Grades 2-4. However, the correlation between vocabulary and the TLP-1 was not statistically significant. This result in Grade 1 was also found by Silvén, Poskiparta, Niemi, and Voeten (2007) . Vocabulary only showed an indirect influence on word reading skills in first grade through the mediation effect of children's awareness of sounds. According to a developmental approach, word reading can be performed in two ways. In initial grades, children read words through a serial grapheme-phoneme conversion. Later, at about Grade 4 (Joshi & Aaron, 2000) , they use the sight-word reading skill, a more automatic way to read words as a whole, retrieving them from their memory (e.g., Coltheart, 2005) . This sight-word reading skill implies that children have consistent orthographic representations of the words in their mental lexicon. For the beginning reader the word representations are mainly phonological, however for the fourthgrade students word meanings are defined and added to these representations (Ouellette, 2006) . At this time, the children' vocabulary knowledge becomes an important aspect of word reading since the more words they know, the more words they are able to accurately read. In the TLP-4, vocabulary knowledge becomes more relevant because it includes a larger number of irregular and lowfrequency words. An accurate reading of these words implies previous knowledge.
Other than the lack of association between the TLP-1 and the digit span task, all other TLP forms were moderately and significantly correlated with STM. As with the vocabulary measure, the highest correlation was found in Grade 4, although this difference was not statistically significant from the ones obtained in the other grades. The results of this study are similar to those of other studies on STM. This variable has been associated with word reading, with moderate correlations (r = .56, Swanson & Howell, 2001) . The study carried out by Swanson and Howell (2001) showed that older children significantly outperformed younger participants on the forward digit span task and STM predicted age differences in word reading. The authors interpreted these results as reflecting less resistance to interference, as well as difficulty in preventing the introduction of unnecessary information in younger children. These results were obtained with a sample of older students than the ones in the present study. Therefore, the relationship between the TLP and STM should be addressed in future studies.
The data from the present study demonstrated satisfactory validity evidence of the test scores of the test forms of the TLP. Identifying word reading disabled children is one of the purposes of the TLP in order to refer them to intervention. Thus, further research to gather evidence based on consequences of testing may be useful to inform educators and researchers about validity decisions.
